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WORLD TRADE CENTER 
FLOOR GRID TRUSSES 
BASIC DESIGN DATA 


Based on double truss units. Mark ?CT or fST 

Single truss components. Mark CT or ST 


DIMENSIONS: 

Unless specifically noted otherwise, see "ST" Details. 

Truss clearspan in feet = L. Overall length of truss minus 
end bearings In feet (2 x V = 10’’). Example: 5°'9" overall 
length. Clearspan L = r i9'9" minus 10" or or 58.92’. 


Length of member, clerr of attachments = 

Depth of Truss 

Composite type "C" (Measured top of shear member to bottom 
of lower chord.) 


Standard type "S'* (Measured out to out of chord members.) 
Total depth of composite section = "d^." 

TOLERANCES: 

Overall length 1/4"+ or 
Depth 1/8"+ or 1/8"-. 

LOADS: 

Total load = Live load + Dead load 


Applicable for composite de 

Applicable for combined sla 
bottom chord design. 

Construction load = Applicabl 

Applicable for top and bott 


Dead load = Actual weight of 
square foot. 


Live load = Assigned live 
square foot. 


loa 


sign . 

t and top chord design anc 

e Lead load 

om chord steel design, 
structural system in pounds per 

d for panel area in pounds per 


Design load In pounds pr ~ square foot 


w 
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Applicable deslgi. load In pounds per Foot equals drolpn 
load in pounds per square foot times spacing of truflses 
In feet -. ”W n 

TOTAL MOMENT: 

"M" (In inch pounds) = WL^ x 1 . R . 

END REACTION: 

H H" (In pounds) = "W" x .s (overall lenpt 1 2 * * * * 7 " of truss In feet). 


SHEAR: 

At first top chord panel In pounds = V = p- (w x F.D 



Distance Tlrst top cho^d 
panel point to truss er.d 


V J VJ 


Shear at other points In pounds =■ V x * (F- f-" x W)-W (distance to 
first top chord panel rclr.t ir. feet . 


(In *.o case less than of end reaction "5*".' 

DESIGNATION OF MEMBERS: 



Compress lor. 
Tension 


MID SPAN 


1. End diagonal (Ion? end) tension member 

2. First panel vertical (long* end) compress Jon 

j, Second panel compression diagonal 

h. First panel rcrt rr (short end) conrresslon 

^. End diagonal {short end) tension 

h fop chord critical compression menter at mid span 

7. cotton chord critical tension member at ir.ia spa/: 
h- End top chord compression member (long; end) 

MATERIALS: 

A-3& steel . 36 ksl minimum yield strength 
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A-991 modi Tied.SO kol minimum yield strength 

low alloy "H" Series. 

See sheets D101 through D103 for Properties of Sections. 
APPLICABLE FORMULAE: Stress Determination (Web or Chord Members) 


A-36 steel 


(36 k sl 
minimum 
yield) 


fy = Minimum Yield Strength 36,000 p3i 
f s = Tension ??,000 ps i 

f S c = Compression Tor £/r ^1?7 18,^90 - .579 psl 

for £/r y 1 ?7 199,000,000 gl 

( J/r ) 2 

JL ° clear distance between attachments 
r = least radius of gyration 


A-Uai steel 

(50 ksl 
minimum 
yield) 


fy = Minimum Yield Strength SO,000 ksl 
f s = Tension 30,000 psl 

r sc = Compression for//r<^108 ?5,750- 1.108 (//r) ? psl 

for £/r) 108^200 19 9 000.000 

UV'r)? PS1 


Continuous members shall be designed for only axial compressive 
stress when the panel length clear of attachments does not exceed 
29". When the panel length clear of attachments exceeds 29' 1 , the 
top chord shall be designed as a continuous member subject to 
•lombined axial and bending stress and shall be of proportion that 
*he quant 1ty - 


30,000 F b 

does not exceed unity at the panel point, or that the quantity - 


F h <l- U.) 


aoes not exceed unity at the mid panel. 

Permissible axial unit compressive stress = ”F " 

3 

Permissible bending unit stress = "F b " 

Permisslbl compressive stress factor (column equation 

H y . 9 J M .0xC . n . 

(i/r)2 e 
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Actual axial unit compressive stress =» 
Actual bending unit stress = 

MAXIMUM SLENDERNESS RATIOS: 


f 

f 


a 

b 


Top chord panels (Interior) « 85 
Top chord end panels = 120 

Compression members other than top chord ■ ^00 
Tension members c 240 

FILLERS OR T IES: 

Members In compression composed of two components shall have 
fillers or t<es spaced so that the ratio of J&/v of each 
component shall not exceed the ratio of ^/r of the whole 
member. The minimum "r" shall be used In calculating the 
critical ratio l/r of any component. 

SHEAR CONNECTORS: 

Shall be considered to provide a minimum 15 ksl horizontal 
shear per web end connector imbedded In the concrete. This 
Is for 3,000 psl concrete. (f r ) 

DEFLECTION: 


Applicable deflection formula for uniform load. 

Maximum deflection ^ ^^ ^ WL - ^ 

?Q,000,0001 

COMPOSITE SLAB AND JOIST DESIGN: 


Design values 



Total depth of combined slab and truss In Inches = . 

Effective width of concrete flange in inches equal to 

2xfct= . B e f j’ 


distance from top of 
cone rete flange = 

concrete 

f1ange 

to 

neutral 

axis 

of 

yi 

Distance from top of 
top chord angles = 

concrete 

flange 

to 

neutral 

axis 

or 

y ? 

Distance from top of 
bottom chord angles 

concrete 

flange 

to 

neut ra1 

axis 

of 

y 3 

Distance from top of 
composite section = 

concrete 

flange 

to 

neutraJ 

axis 

of 

y 

Distance from neutral axis of 
axis of concrete f A t.nge = 

compos! te 

sect 1 on 

O 

to neutral 

d l 
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Distance from neutral axis of composite section to neutral 
axis of lop chord angles = . 

Distance from neutral axis of composite section to neutral 

axis of bottom chord angles = . d 3 

Distance from neutral axis of composite section to outermost 
fibers of compression chord = . c j 

Elstar.ce from neutral axis of composite section to outermost 
fibers of tension chord = . 


Allowable concrete strength f c = 3,000 pounds psl. 

Allowable steel strength = .. f s 


Allowable concrete compressive stress f’ = 1,350 pounds psl. 

C 

Actual concrete compressive stress = . 

Allowable steel compressive stress = . 

Modular ratio =15= . 

SECTION PhOPEKTIES: (hefer to Sheets D101 through D103) 

Moment of inertia of concrete = . 

Moment of Inertia of top chord angles 55 .. 

Moment of Inertia of fcottom chord angles .. 

Moment of inertia of composite system = . 

Area of concrete flange = . 

Area of top chord angles = . 



X TC A 
1 BC A 
T S 
A c 

a tca 





















Laclede Steel Company 


FORMULAE: 


Resisting moment => "RM 1 


rate 


0100-6 


Allowable unit stress times the applicable Section Modulus «* 
(appllcable f x S). 

Section Modulus'about th» axis of bendlr.g) = S = =--— 

C, or C ? 

QUALITY CONTROL AND INSPECTION: 

Material Test Reports 

Since all steel employed In the fabrication of trusses Is 
produced In the furnaces and mills of Laclede Steel Company, 
certified mill test reports showing heat numbers, chemistry, 
and physical properties for all steel components will be 
provided. 

Resistance He ldlng 

Truss panel points will be connected Dy electronically 
controlled resistance welding providing two times the 
strength of the connected members at full design load. 


Angle chords oT carbon and alloy steel to be or weldable 
grade with contact surfaces cleaned of scale by shot 
blasting prior to welding. 

Welds to be subject to "on-line" testing by measured hydraulic 
wedge action tester with spot checking of finished panel point 
welds by testing In vertical double shear to two times design 
load value. 

Any panel point welds indicated to have less than the 
established factor for weld shear strength will be arc welded, 
subsequent to testing. 


Full design load tests will be effected on full 
length truss components by hydraulic loading in 
with load measurement by electric load cell and 
ueflec 1 1 on check. 


size and full 
a test frame 
center span 


Loaa tests with recorded deflection and recovery data will be 
maae on a minimum of one of each Identified truss style 
Involved in the panel const rue 1 1 on. 


Phys1 cal Tens 1 on Tests 


Tension testa on t 
be performed on se 
truss fabrication. 


russ components, cnord angles, 
lected sample members included 


and webs will 
in the normal 


Inspection and Access to Plant 


Free access to the plant of the truss manufacturer and the 
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available Inspection and test facilities will be offered the 
qualified Inspectors representing the purchaser for observation 
of the test and Inspection procedures outlined herein. 

Any testing requested beyond that Identified herein shall be for 
the account of the purchaser. 
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WEB MEMBER #4 


Distance from End Panel » 3.0 4 ft. 


Applicable Shear V_ ■ 2^.340 lbs. 


f v - SO. OOP psl 


Slope 


1- _2 


1 n*z 


9-5- in. 


I 3. g-SO ps i 


Reqd. Area = / 7 / sq. In. Use ^ - /. m" Area « 2.04- 3q. In 


WEB MEMBER #*? Distance frorr. End Panel 

Applicable Shear V x = 940 lbs. 

Slope = 2.2 0 

Jl = - in. 


r y • so, 000 psi 
r« - 30 . 000 psi 


Reqd. Area = f. Cm O aq. in. Use Z - A/4" Q"* Area ■ 2. 04. sq.ln. 

CHORD MEMBER *6 Consists of 4 - 2 ~ > / j- 1 p. i£‘ Angles 


Construction Load Design 


Area = 3>. (* O 


sq. in. 


Applicable Moment = /. 740. OOP in. lbs. f y = SO. OOP psi 

Jl = 3S3 7S in. f„ =* - psi 


r z - 0.31 in. (with fillers in middle 601 of span) 

1. 


A. 

2r„ 


-53 a 


r f n 

a + 1 b 


d 94? less than 1 


F h <l- ii.) 


JO psi 


Use 4 - 2" * l ‘A" y <3 2i" 4- Area = 3 6>D sq . In. 


CHORD MEMBER 4>7 Consists of 4' 3"*2’ r O S 7" 


Angles 


Total Load Design 


Area 0 


7 SZ 


sq. in. 
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I CHORD MEMBER # 7 (CONTD.7 


D105- T I 


-Sheet 


Applicable Moment 



4.£70 O OP _ in lbs. 


Cy - 3 <g GOO 

r 3 - - -Z-AL. OQ<L 


D t - _ 

33 On In. 



B eff = 

_£4. OO ln - 


f B .. 

1 a c 

t = 

4. GO In. 



y i *■ 

z 1 n . 

0 -i a 

S.&C, In. 

y 2 = . 

4 44 in. 

d 3 3 

ZZ./4 In. 

y 3 - . 

34.44 In. 

C 1 = _ 

/O.ZO in. 

d i = . 

8.30 In. 

c 2 ° - 

2Z. 70 in. 

*s = 

♦ A c d t ^ ) « 

(I TCA 4 A TCA d ? ? > 

4 IbCA 4 A BCA d 3^ 


_ ^ (fl-cVi 4 A TCAy? ♦ a bcaV3^ 
y x (A c 4 a tca 4 a bca> 

y = _ /Q. 30 In. 

l s = 49/S in. 11 ZCZZT/ > 

Resisting Moment a r s x i® = 4 .170. <D<Oo In. lbs. 

c „ 

Use 4- ~ *Z' *0-37“ Area = 7. -SZ. sq. In 

Composite Design Top Chord Check 

Total Load Design f c = 3, OOP 

Applicable Moment = 4, fTg, <OQ o ,n. lbs. = /. 3xo 

f cc = = Cp40 ps1 

lbl s - 

CliOHD MEMBER <8 Consists of 4 - 2. / A" « O 2S' Angles 



A 


re a 


3.6 0 


sq. In. 


I SAME AS MEMBER 6) 
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WORLD TRADE CENTER 
FLOOR GRID TRUSSES 
PESIQN DATA 

Truss Mk. 2.C32TS- S *1 *? _ 

Truss Component Mk. cstTS 1 t 
Overall Length SS-&’— -— 


-Main web 7 panels P 1 ***** = 23"'*' 
\s ii — I 

tKt 

Center^ 




pan 




\U 0 


Main Web 


V~ —r~i 

\ 

controlled resistance welds) 1 

LZ 



or 


n 


-Bolton Chd, Length 


Short End 


NOTES: 

Main Web - Continuous uniform section throughout Member Mk. 3- 
(Top chord fillers same section as Main Web - at midpoint 
center web panels minimum.) 

Vertical Struts Mk. ? - Same size as main web. 

End Bearing Struts - Same size as main web. 

Composite Type - Webs extend above top chord A, . 


MEMBERS REQUIRED FER TRUSS COMPONENT 


or C 


Member 

Mk . No. 

Grade 

of 

Steel 

Size 

Total 

Length 

Member 

Top Chord 

b-t 

A-44 1 

2 -Z\ fl"*A?S~4 


Bottom Chord 

7 

A-SU 

2-2 "• 'f»« 


Main Web 

3 

A -36 

0 ■ 92"ot* 


Ci r ; ;ess 1 on Web 

u 

A-641 

O . M" o/4 


Vertical End Struts 

2 

A-S6 

o°.z" *,* 


Long End Diagonal 

1 

A-14) 

0.92' o/4 


Sh^.’t End Diagonal 

b 

A-4-41 

0.91' 0*4 



Welght 
Member 
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WORLD TRADE CENTER 
FLOOR GRID TRUSSES 
DESIGN DATA 


TRUSS UNIT MARKED 2C3 2.T*S Refer to drawings ST 10 / Cm. a 


Clearspan '*L" = 34. s 5 f c. Spacing = u L 7 ft. 

Applicable Total Moment «= >, <tzo, 000 Inch pounds. 

Based on 13 *4- lbs./sq. ft. Total Load "w". 


3 f’ PnBT*»l 

L * 


Applicable End Reaction = ia. 000 pounds . 

Based on i>y4 lbs./sq. ft. Total Load "W. 
Applicable Total Constr. Moment 0 S 00 O Inch pounds. 

Based on 46 lbs./sq. ft. Construction Load. 
Applicable Constr. End Reaction = 3-4- 1 o pounds. 

Based on 46 lbs./sq. ft. Construction Load. 

"V" Shear at End Panel = |1 flzo pounds. ED = 3 . o ft. 


WEB MEMBER HI 


Distance from End Panel 3 00 ft. 


Applicable Shear V = 14.92.0 lbs. 


Slope = 2 ■ (+S 


fy “ £ 0.000 psi 

f<- “ 30. OOO psi 


Read. Area = l 32. sq. In. Use Z~ O 12~ cn* Area c |.13 sq. 1 


wtL MEMBER X? 


Distance from End Panel => 0.0 ft. 


Anollcat-.e Shear V. 


f4. 9Z O Its. 


36, OOP ps 1 


S lope = _|. oO 


r s =_H_ psl 


26m. O In. 


tt. ZOO psl 


Heqd. Area =* _ 1.3 3 sq. in. Use 2- 0.92 ”p.« Area = >.33 sq. 1 


WES MEMBER 4 7 


Distance from End Panel = 4 87 ft. 


Applicable Shear V, = 


'2o ibs. 


31m , OOP ps 1 


30. O 


Use 2- O. 


8. ISO psi 


■ 33 


£ 
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-Sheet 3 



t 





I Laclede Steel Company Dl °5-... T. _g_-shcct—4 

CHORi; MEMBER #7 (.C0N7D . ) 


Applicable Moment 

• 1. 1ZO. OOO 

In lbs. 

r y " 

TUm. OOO 

pa i 





r 3 - 

22.00 0 

pal 

D t * _ 

5J. OO 

In. 




po 1 







B err- 

04 oo 

in. 





t 

4. OO 

in. 





y i = 

Z GO 

1 n. 

d p = 

Z. 46. 

in. 


y 2 a 

4.4-4- 

in . 

d i = 

ZsS. 6 6 

In. 


y 3 a 

JSZ.SO 

In . 

C 1 c 

L 90 

i n. 


d i 3 

A^LO 

in. 


Z(,. to 

1 n. 



J 3 = + A c d l ?: * < ! TCA * A TCA d ?‘ > > * *BCA * A BCA d }3 


£ (A c y 1 ♦ AtCAV,) ♦ A RCA y^) 
y 3 £ (a c ♦ a tja ♦ a bca ) 

y = _6 - In. 

: s = ^62^ In. 4 ZCS2. TS ) 

Resisting Moment = f* x fji = 2. 3 60. OOO in. l'ja . 

c ? 

l<3e 4 - Z " » / '/«■" x Q, £■£ " 4 '■*_Area *■ 3 6 <3 sq. In. 

Composite Design Top Chord Check 

Total Load Design f c = 3. OOO psl 

A{ pile able Moment =■ 1. *12 0, OOO In. Its. = ). S SO psi 

Cc = M . Ci . = 3 1 Z psl 

lbl s - 

ChoKL MhMbLH »p Consists of 4 ~ Z * ) V*. ' x O ■ 2 £ " Angies 

Area = _3 Co Q _ sq. In. 


( SAME AS MEMBER b) 
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LACLEDE STEEL COMPANY 
STRUCTURAL DETAILS 
WORLD TRADE CENTER TOWERS 
PORT OF NEW YORK AUTHORITY 


Date 

Detail N'3> Title Transmitted 

ST-101 Typical 32" composite truss web 

Intermediate Panel - Full Scale 


ST-102 Typical web chord sections 

32" composite trusses - Full Scale 


ST-103 Intermediate panel details 

24" standard trusses 
32" composite trusses - Full Scale 


ST-104 Intermediate panel details 

28" composite trusses 
32" composite trusses - Pull Scale 


ST-105 Corner Intersection details 

Continuity of 32" - 60* span 
composite trusses (CT3, CT3A and 
CT4) into 28" composite trusses 
(CT9) in 35* span - Full Scale 


ST-106 Typical column bearing end detail 

of 32" composite trusses 
2 " x 2" damping unit extension 
Scale V = 1" 


ST-106A Colut.ii bearing end detail showing 

diagonal ang-le bracing attachment 
3?" composite trusses 
Scale V = 1” 


ST-106B Column bearing, end detail 

Typical extended shallow bearing 
end - 32 " composite trusses 
Scale H" = 1 H 


ST-106C Column bearing end detail showing 

damping unit extension for 
28 " composite trusses 
24" standard trusses 
Scale Y’ = 1" 
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Index _2 


Detail Ho. 


Title 


Date 

Tr.'ir.sm! t ted 


ST-106D Column bearing end detail 

showing diagonal angle bracii." 
attachment 

2b" composite trusses 
standard trusses 
Scale V’ E 1” 


Approved 


ST-106E Column bearing end detal 1 
Typical extended shallow 
bearing end 
?6" composite trusses 
?V standard trusses 
Scale S" = 1" 


ST-iqtf 32” composite truss details 

Approximate 60’ span 
Type CT1, CT2, CT 3 , CT2A and 
CTU - Scale IS” - ro" 



Q'T _ * r\ O 


32" composite truss details 
Approximate 35' span 
Type CT5 and CT6 

Scale IS” = l'O" 


ST-109 28" composite truss details 

Corner construction 
Type CT7, CT8 & CTO 

Scale IS" = l'O’* 


ST-110 2^" stanaard truss details 

20'0’’ transverse STB, ST10 t 
5T11 and ST12 (duct) 

13 'ii" transverse ST13 
Scale 1V - 1*0'* 



Laclede Steel Company 


Index 


Detail 
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LACLEDE STEEL COMPANY 
PLOOK OF ID PANEL & PANEL LOCATIONS 
WORLD TRADE CENTER TOWERS 
PORT OP NEW YORK AUTHORITY 


Date 

No. Title Transmlt ted 


Typical fiuDr plan - showing 
panel designation, truss 
location, applicable design 
moments and end reaction Tor 
truss design - Scale 1/8” ■ 1*0” 


Quarter plan - Typical floor 
showing panel designation, truss 
loactlon, truss designation and 
truss web configuration 
Scale 1/8” " 1*0" 
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LACLEDE STEEL COMPANY 
DESION CALCULATIONS 
WORLD TRADE CENTER TOWERS 
PORT OF NEW YORK AUTHORITY 


Design Data 
Basic Design Data 


Date 

Transmitted 


D101 

Chord Angle Properties 

2” x l/2 rt angles 

D102 

Chord Angle Properties 

3" x 2" angles 

D103 

.’ound Web Properties 

D10U 

Miscellaneous Section Properties 

D105-T1 

Design 

Data 

Truss 

Mk. 2C32T1 

D105-T2 

Design 

Data 

Truss 

Mk. 2C32T2 

D105-T3 

Design 

Data 

Truss 

Mk. 2C32T3 

D105-T3A 

Design 

Data 

Truss 

Mk. 2C32T3A 

DI05-T« 

Design 

Data 

Truss 

Mk. 2C32TU 

D105-T5 

Design 

Data 

Truss 

Mk. 2C32T5 

DI05-T6 

Design 

Data 

Truss 

Mk. 2C32T6 

D105-T7 

Design 

Data 

Truss 

Mk. C28T7 

D1O5-T0 

Design 

Data 

Truss 

Mk. C28T8 

DI05-T9 

Design 

Data 

Truss 

Mk. C20T9 

D105-T10 

Design 

Data 

Truss 

Mk. S24T10 

D105-T11 

Design 

Data 

Truss 

Mk. S2UTH 

DI05-T12 

Design 

Data 

Truss 

Mk. S2<iT12 

D105-T13 

Design 

Data 

Truss 

Mk. S24T13 

DIOp-ETl 

Design Data Extended End Truss 
Mk. 2C32ET1 

D105-ET2 

Design 

Data 

Extended End Truss 


Mk. 2C32ET2 


Approved 


D105-ET3 


Design Data Extended End Truss 
Mk. 2C32ET3 
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Sheet No. 


D205-ET3A 


D135-ETH 

DIO^-ET^ 


D105-ET6 


D105-ET7 


D105-ET10 


Design Data 

Design Data Extended End Truss 
Hk . 2C32ET3A 

Design Data Extended End Truss 
Mk. ?C32ET4 

Design Data Extended End Tru39 
Mk. ?C3?ET^ 

Design Data Extended End Truss 
Mk. ?C 32ET6 

Design Data Extended End Truss 
Mk. C20ET7 

Design Data Extended End Truss 
Mk. S24ET10 


Dote 

Transmitted 


Approved 
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WOULD TRADE CENTER 
FLOOfr CRIP TRUSSES 
BASIC DESIGN DATA 


Based on double truss units. Mark 2CT or ?ST_ 

Single truss components. Mark CT or ST 


DIMENSIONS: 

Unless specifically noted otherwise, see '’ST" Details. 

Truss clearspan In feet = L. Overall length of truss minus 
end bearings In feet (2 x V = 10"). Example: 59'9" overall 
length. Clearspan L = ^9*9" minus 10" or 58’11" or 58.9?'. 

Length of member, clear of attachments =» " 

Depth of Truss 

Composite type "C" (Measured top of shear member to bottom 
of lower chord.) 

Standard type "S'* (Measured out to out of chord members.) 
Total depth of composite section = 

TOLEHANCES: 

Overall length 1/1 j" + or l/«"-. 

Depth 1/8"+ or 1/8"-. 

LOADS: 

Total load - Live load + Dead load 
Applicable for composite design. 

Applicable for combined slat anc tor chord design ana 
bottom chord design. 

Construction load = Applicable lead load 

Applicable for top and bottom chord steel design. 

Dead lo^d = Actual weight of structural system l r. pounds per 
sauare foot. 


Live load = Assigned live load for panel area In pounds per 
square fcot. 

Design load In pounds per square foot = 
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moo-2 


Date K< 


Applicable aeslpn load In rounds per Toot equals design 
load In pounds per square foot tJme3 spacing of trusses 
in feet » .."W” 

TOTAL MdMhhT: 

"M" (In inch pounds) = WL^ x 1 .‘i. 

LKL Hi .A CT ICt;: 

”h“ (In rounds) a "w" x . *■• {overall length of truss in feet). 
-'' Hi. AP: 

At first top chord pane} In pounds = V = R- (Wx FP) 


hi' - Olstance first top chcr-s 
pane I nolnt to trtsr end 



v \ V| 


^hear at ether points In rounds r *• = (k_ yv, x W)-W (distance t 

first trp c) ml i ai.crclr.t *». feet . 

(In r.o case less thar. yCf of er.u reaction "H".) 
lL.UGKATION OK MEMBERS: 




Compress! cr. 
Tens ion 


y.i'y j JPAW 


Lr.u aiaronal ( lcnr me! tension neirber 
. L, irst rare! vertical (lore pne! compression 
Secona pane 1 compression dlapcral 
Mrst rar.e ) merrier (short end I cor.press ion 
hna dlaponal {short er.d) ter.sior. 

.or- chord critical compression rr.cr.5er at mid span 
bottom chord critical tensici. i.emt-er at mlo span 
rr.c top chord compression member ( *on?, end) 


MA"KHJ Au'.: 


A'}6 steel 


36 ksl minimum yield strength 
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A—91 modified.SO kst minimum yield strength 

low alloy "H" Series. 

See aheet-5 D101 through D103 for Properties c>f .’’.ectlons. 
APPLICABLE: FORMULAE: Stress Determination {WeL or Chord Members) 


A -36 steel 

(36 ksl 
minimum 
yield) 


fy =■ Minimum Yield Strength 36,000 psl 
f s =■ Tension *>2,000 psl 

f Sc = Compression for £/r ^127 - .57 1 * C^/r)^ psl 

for > 127 1^9,000,000 t 

( J'r) ? 

JL = clear distance between attachments 
r = least radius of gyration 


A-'ial steel 

<V0 Us 1 
minimum 
yield) 


fy = Minimum Yield Strenpth S0,0C0 Usl 
f s = Tension 30,000 psl 

f sc = Compression for £/r ^108 2b,760 - 1.1 OP (^/r) ? psi 

for 106-^200 1^9^00,000 psi 


Continuous members shall be designed for only axial compressive 
stress when the panel length clear of attachments does not exceed 
2**”. When the panel length clerr of attachments exceeds ?b " t the 
top chord shall be designed as a continuous member subject to 
combined axial and bending strr-ss and shall be of proportion that 
the quantity - 


30,000 F b 

hops not exceed unity at the panel roint, or that the quantity - 


Fv,( 1- Li) 


uoes not exceed unity at the mid panel. 

Permissible axial unit compressive stress = "F 

d 

Permissible bending unit stress = ”F b " 

Permissible compressive stress factor (column equation 
119^000,000 psl) = -p... 

i£/r ) 2 e 
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Date February 6 




Actual 

Actual 


axial unit compressive 
bending unit stress * 


stress » 


MAXIMUM SLENDERNESS RATIOS: 


Top chord panels (Interior) ■ 85 
Top chord end panels 3 1?0 

Compression members other than top chord ■ ?00 
Tension members =» 2^0 

FILLERS OH TIES: 

Members In compression composed of two components shall have 
fillers or ties spaced so that the ratio of -£/r of each 
component shall not exceed the ratio of -t/r of the whole 
member. The minimum "r" shall be used In calculating the 
critical ratio l/v of any component. 


SHEAR CONNECTORS: 

Shall be considered to provide a minimum 15 ksi horizontal 
shear per web end connector Imbedded In the concrete. This 
Is for 3,000 psl concrete. (f r ) 

DEFLECTION: 

Applicable deflection formula for uniform load. 

Maximum deflection ^ 

?9,000,0001 


COMPOSITE SLAB AND JOIST DESIGN: 


Deslgn values 


Total depth of combined slab and truss in inches = 


Effective width of concrete flange in 
? x 8t = 

Inches equal to 

Distance from top of concrete- 
concrete flange = 

f1ange 

to 

neatra1 

axis of 

Distance from top of concrete 
top chord angles = 

flange 

to 

neatra1 

axis of 

distance from top of concrete 
bottom chord angles = 

flange 

to 

neut ral 

axis or 

Distance from top of concrete 
compos 1 te section = 

flange 

to 

neut rai 

axis of 

Distance from neutral axis of 
axis of concrete flange = 

composite 

sect '.on 

to neutral 



L 













i 
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distance from neutral axis of coffiposlte section to neutral 
axis of top chord angles » . 


Distance from neutral axis of composite section to neutral 
axis of bottom chord angles = .. 


Distance from neutral axis of composite section to outermost 
fibers of compression chord ■ . 

Distance from neutral axis of composite section to outermost, 
fibers of tension chord = . 

Allowable concrete strength f c = 3,noc pounds ps1. 

Allowable steel strength = . 


Allowable concrete compressive stress f£ = 1,1^0 pounds psi 


Actual concrete compressive stress = 
Allowable steel compressive stress = 
Modular ratio = L 1 ? = 


ShC'TJLN PhOPEhTIF.G: Ihefer to Sheets DiOl through DK>3) 

Moment of Inertia of concrete = . 

Moment of Inertia of top chord angles = . 

Moment of Inertia of bottom choru angles = . 

Foment of Inertia of composite system = . 

Area of concrete flange * . 

Area cf top chord angles = . 

Area of totter chord angles = . 



— v 


f cc 


cc 


! e 

X 1 CA 
1 BCA 

I S 

A c 

a tca 

a fca 


l.e ut ra 1 
Axis of 
Compos 1te 
Sys t em 


Neutral Axis of 
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Tate 




.1961 


FORMULAE: 

Resisting moment ■ "HM" 

Allowable unit stress times the applicable section Modulus => 

{applIcable f x S) . 

Section Modulus (about the axis of bendlngl a f. « --—?r— 

Lj or C ? 

QUALITY CONTROL AMU INSPECTION: 

Material Test Reports 

Since all steel employed in the fabrication of trusses is 
produced In the furnaces a.:d mills uT Laclede Steel Company, 
certified mill test reports showing heat numbers, chemistry, 
and physical properties for all steel components will be 
provided. 

Resistance Melding 

Truss panel points will be connected by electronically 
controlled resistance welding providing two times the 
strength of the connected members at full design load. 

Angle chords of carbon and alloy steel to be of weldable 
grade with contact surfaces cleaned of scale by shot 
blasting prior to welding. 

Welus to be subject to "on-line” testing by measured hydraulic 
wedge action tester with spot checking of finished panel point 
welds ty testing in vertical double shear to two times design 
load value . 

Any panel point welds indicated to have less than the 
established factor for weld shear strength will be arc welded, 
subsequent to testing. 

Full design load tests will be effected on full size and full 
length truss components by hydraulic loading in a test frame 
with load measurement by electric load cell ana center spar. 
uefJectior, check. 

Loaa tests with recoroed deflection anc recovery data will be 
maae on a minimum of one of each Identified truss style 
Involved in the pane] construe 1 1 on. 

Physical Tension Tests 

Tension tests on truss components, chord angles, and webs wjl] 
be perforneo on selected sample members Included in the normal 
truss fabrication. 

InspecMon p j Access to Plant 

Free access to the plant of the truss manufacturer and the 
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Fcbruar 


available Inspection and teat facilities will be offered the 
qualified lnspectoro representing the purchaser for observation 
of the test and Inspection procedures outlined herein. 

Any testing requested beyond that Identified heroin shall be for 
the account of the purchaser. 



U^J 


Laclede Steel company Saint Louis. Missouri 

orawimo no .QJQl.. subjcctW.QRLD TRADE.. -CENTER. TOWERS 

b*L,,L_S_. dat.E' 5-57 THE PORT Of NEW YORK . AUTHORITY 

CHKO by AC.WoATi2'7*fi7 .. ... 


TRUSS SECTION COMPONENTS 
jTRUSS ANGLE SECTIONS 
DESIGN SECTION PROPERTIES 


i t »• I * n i t 

--^*4^4-£•—_ -I 











r.V_v-: T'pV-rr- 








Laclede Steel company Saint Louis. Missouri -J v' 

oraw.no NO Q102._ surjcctWORLD. TRADE. ..CENTER. TOWERS 

-ri^j.s.0ATc2.T«LTfi7 .THE..PORT OE. NEW..^ORK_AU.THORITY 

CHKO D'rAC.WoArc2T.7-67 ....1. 


TRUSS SECTION COMPONENTS 
TRUSS ANGLE SECTIONS 
DESIGN SECTION PROPERTIES 



y.( 
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WORLD TRADE CENTER 
FLOOR ORID TRUSSES 
DESIGN DATA__ 


Truss Mk. 2C3ZT | - g*? 9 
Truss Component Mk. C 3ZTI- 59 f 



NOTES: 


Main Web - Continuous uniform section throughout Member Mk. 3. 
(Top chord fillers sajne section as Main Web - at midpoint /O 
center web panels minimum.) 


Vertical Struts Mk. ? - Same size as main web. 

End Bearing Struts - Sajne size as main web. 
CoiQDO'site Type - Webs extend above top chord 4- 


MEMBERS REQUIRED PER 

TRUSS 

COMPONENT 

S or C S 




Grade 


Total 



of 


Lengt h 

Member 

Mk.No. 

Steel 

Size 

Member 

Top Chord 

b-8 

A -4-4-1 

Z- Z~ • !'U‘ W 0 2S"4. 


Bottom Chord 

7 

A 36 

2- 3'- . o 37y 


Main Web 

3 

A* 36 

/. O9o»m 


Compression We: 

k 

fl-441 

/. I4-oi a 


Vertical End Struts 

2 

A36 

/. 09'p,A 


Lonp; End Diagonal 

1 

f\-44l 

l. IA. 0,4 


Short End Diagonal 

5> 

A 4A) 

1. 14' 0,4 




Weight 
Membe r 
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SPECIAL SECTIONS 


(Extended, square ends, etc.) 
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WORLD TRADE CENTER 
FLOOR GRID TRUSSES 
DESION DATA 



TRUSS UNIT MARKED Z C 3ZTI Refer to drawings ST IQ i ,(*, 7 . 

Clearapan "L" *» 9Z. f c . Spacing » 6. 0 7 ft. 

Applicable Total Moment = 4. £70, QQQ Inch pounds. 

Based on \z A lbs./sq. ft. Total Load "v»". 

Applicable End Reaction ■ 2^.-5 " OO pounds. 

Based on }j. & lbs./sq. ft. Total Load ’V*. 

Applicable Total Constr. Moment ■ f. l*-O t OOP inch pounds. 

Based on SO lbs./sq. ft. Construction Load. 

Applicable Constr. End Reaction = ; O. OOP pounds. 

Based on SO lbs./sq. ft. Construction Load. 

"V" Shear at End Panel = 22. 94-0 pounds. ED • 3. OO ft. 

WEB MEMBER #1 Distance from End Panel - Q. O ft. 

Applicable Shear V x * 2 2. 9+0 lbs. T y = SO. OOP psl 

Slope ■ 2 _ r s - SO. OOP psl 

Jt = -- m. r sc ■ - 1 psl 

Reqd. Area c 2 0-7 sq. In. Use Z- t- * 4 “ o*a Area =* 2. 04 sq. In. 


WEB MEMBER 92 distance from End Panel - _ 

Applicable Shear V x = zz. 94-0 lbs. 

Slope * t OO 
X = ZS 5~ In. 

Reqd. Area ° I ■ fcS sq . in. Use 2 - t.O$" q,* 

WEB MEMBER *3 Distance from End Panel • _ 

Applicable Shear V x = n&Q lbs. 

Slope a i. \U2~ 


0.0 



Area 


4- 81 



- 2 9. S 


f sc ° 

sq. In. Us e _2r 1.09* P'A Area. 


ft. 

S0>. OOP psl 
~~ psl 
IS. S/O psl 
• /, B7 sq . In . 

rt. 

-3^ OOP psl 

•- psl 

j i. gzo psi 
- t.67 sq. in. 


Reqd 


Area 


In. 
/■ 6S 








Laclede Steel Company _ d\05-, n -shect_ji 

( CHORD MEMBER #7 (CONTdTT ” 


Applicable Moment 

« 4 570 O 0 O in lbs. r y =• 3(».000 

p 3 i 1 



C a = 22 OOO 

p 3 1 

D t " , 

53. OO 

in. 


psl 



f a 

1 sc _ 


b eff = 

_4AflQ_ 

In. 



t = 

4- OO 

In. 



yi a _ 

2. OO 

In. d 2 c 3.3 6 

In . 


y? = _ 

4- 44 

in. d 3 = _ Z2./4 

in . 


X3 - , 

32.44 

In. ci = /<?. 30 

i n . 


d i = _ 

3.30 

in. c -i = 22 10 

in . 



Iff1= + *( 

.d x 2 ) + (I TCA ♦ A TCA d ? ?) 4 r BCA 4 A BCA d 

,1 



= A cyi 4 a tca y? 4 A BCAy3^ 
y ~ x < A c 4 a tca 4 *bca) 

y = /O so in. 

l s = _ 4-913 in. U j ZC3ZT1 ) 

Resisting Moment = C s x £*» = 4 . no OOO in. lbs. 

c 2 

Use 4’ 3*1^'’ ^ <3.i7' ^ 'j Area = 7 sq . in. 

Composite Design Top Chord Check 

Total Load Design f c = 3, OOP psi 

Applicable Moment = 4. 3 70, OOP in. lbs. f ^ = /. 3 30 psl 

f’ c = Hii- = _6 40 _ psl 

-‘bis 


CHORD MEMBER #8 


Consists of 


4 -2 ‘ x i'/i' x 0 *S “ 


Area = 


T ko 


__ Angles 
sq . In. 


(SAME AS MEMBER 6) 
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WORLD TRADE CENTER 
FLOOR GRID TPLSSES 
DESIGN DATA 


Truss Mk. 2C 3*TS ~ 35a 
Truss Component Mk . C >^tj- jyg 



NOTES: 

Main Web - Continuous uniform section throughout Member Mk. 3 . 
(Top chord fillers same section as Main Web - at midpoint 
center web panels minimum.) 


Vertical Struts Mk. 2 - Same size as main web. 

End Bearing Struts - Same size as main web. 

Composite Type - Webs extend above top chord 4- " 


MEMBERS REQUIRED PER 

TRUSS 

COMPONENT 

S or C 



Member 

M'x . No . 

G rade 
of 

Stee 1 

Size 

Total 

Length 

Member 

Weight 

Member 

Top Chord 

6-8 

A- 441 

2 - z”. iy," *o zs *4 



Bottom Chord 

7 

A -56 

Z Z m }Yx~ » 0**4 



Main Web 

3 

A -36 

O. W"01* 



Comp ressioi. Wet 

6 

A -44/ 

0.16“ o.m 



Vertical End Struts 

2 

A - 36 

0.92.'' oi« 



Long Ena Diagonal 

1 

A-441 

0.12“ C>m 



Short End Diagonal 


t'+V 

0 . 92 " o»* 
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SPECIAL SECTIONS 

(Extended, square ends. 


etc . ) 
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WORLD TRADE CENTER 
FLOOR GRID TRUSSES 
DESIGN DATA 


TKUSS UNIT MARKED 


iC3Z He Ter to drawings ST >0», *, 8 


Clearspan "L" ■ jjMLj ft. Spacing ° fr. 4» 7 ft. 

Applicable Total Moment = i 9 20. <3 op inch pounds. I'**' 

1 1 

Based on IJT4- lbs./sq. ft. Total Load "w**. c 

Applicable End Reaction = I &. po p_ pounds. 

Based on i-s~4- lbs./sq. ft. Total Load M w”. 
Applicable Total Constr. Moment = S&s.OOQ Inch pounds. 

Based on A(m lbs./sq. ft. Construction Load. 

Applicable Constr. End Reaction » sS~A 7 O pounds. 

Based on AU lbs./sq. ft. Construction Load. 


3 I ’ PiatiaJ 
Lo«o>u^ | 


'V" Shear at End Panel = 


pounds. ED = 3. O ft. 


WEB MEMBER #1 


Distance from End Panel * O O ft. 


Applicable Shear V. 
Slope = 2 C»S 

A - -- i n . 


/V?z 


f y = -yo. 000 psi 
f = so. OOP psl 


JL ~ — In. r sc = - psl 

Heqd. Area = < 32 sq. In. Use 2- 0.9Z ~ cn* Area = 135 sq. In. 


WEB MEMBER 


Distance from End Panel = 0.0 ft. 


Applicable Shear V 


1 . 92 , 


r v = gA. OOO pSl 


Slope = 


2 V O In. 


IU OO pal 


Heqd. Area = / 33 sq . in. Use 2- O 92" p.n Area ° 1 33 sq. in- 


WEB MEMBER 03 


Distance from End Panel = A&~1 ft. 


Applicable Shear V. 
Slope = ». 1 

= 30.0 in. 


0 lbs. 


Reqd. Area 


f. 32 sq. In. Use Z-O.92"o>* 


fy * oo<0 psl 


S. -T&a psl 
I. 33 sq . In 
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Laclede Steel Company 


CHORD MEMBER (CQNTD.) 
Applicable Moment = 


L 9 ZO. OOP 


= . 

^err =* 


33. no In. 


4 4 oo 


In. 


4. OO In. 


yi " _ 

z. oo 

1 n. 

y? = _ 

4. 44 

ln. 

y 3 - _ 

32. 

in. 

d i = _ 

_ 4.90 

Ir . 


in lbs. 


d ? = 

d 3 = 
c, = 

c ? = 


T S’ -Sheet_4- 

fy “ 3~fr, OOP pal 

r B = ZZ, OOP pal 

r B e " _Z=Z_ P sl 


zjUt ln - 

ZS L(m In. 

4 90 In. 

Z4. (O in. 


! 3 = £f ! c + A c d l ? > * (I TCA + A TCA d 2 ? > * J BCA 4 A BCA d 3? 


_ ^ (A c yi 4 A TCAy 2 4 ftBCAV3> 
y X (a c + a tca + a bca) 


y = 90 in. 

1 s a _ 2 QZ<,_ ln.^ ( ZC3 Z~r£ _) 

Resisting Moment = f s x £* = Z.SQOOOO In. lbs. 

c ? 

Use 4 ~ 2. " x / Vx' X <3 Z S "A 'a Area = 3. 6> O sq. In. 

Composite Design Top Chord Check 

Total Load Design j f c = 3 0 OO psl 

Applicable Moment = 1 1 Q 2.0, OO CD In. Its. = /. 5 SO psl 


r 


cc 


Me I 

Ibis 


3T / Z _ psl 


CHORD MtMBLh tt 8 


Consists of 4- - Z ' * / /x ~ > <3 JLS ~ Angles 
Area = _ 3. 6> O _ sq . ln. 


( 3AMl AS MEMBER b) 














